Phosphorylation dynamics of eukaryotic initiation factor 4E binding protein 1 (4E-BP1) is discordant with its potential to interact with eukaryotic initiation factor 4E (eIF4E).
Mammalian target of rapamycin (mTOR) controls cellular growth and proliferation by virtue of its ability to regulate protein translation. Eukaryotic initiation factor 4E (eIF4E) binding protein 1 (4E-BP1) - a key mTOR substrate, binds and sequesters eIF4E to impede translation initiation that is supposedly overcome upon 4E-BP1 phosphorylation by mTOR. Ambiguity surrounding the precise identity of mTOR regulated sites in 4E-BP1 and their invariable resistance to mTOR inactivation raises concerns about phospho-regulated model proposed for 4E:4E-BP1 interaction. Our attempt to mimic dephosphorylation associated with rapamycin response by introducing phospho deficient mutants for sites implicated in regulating 4E:4E-BP1 interaction individually or globally highlighted no obvious difference in the quantum of their association with CAP bound 4E when compared with their phosphomimicked counterparts or the wild type 4E-BP1. TOS or RAIP motif deletion variants compromised for raptor binding and resultant phosphodeficiency did little to influence their association with CAP bound 4E. Interestingly ectopic expression of ribosomal protein S6 kinase 1 (S6K1) that restored 4E-BP1 sensitivity to rapamycin/Torin reflected by instant loss of 4E-BP1 phosphorylation, failed to bring about any obvious change in 4E:4E-BP1 stoichiometry. Our data clearly demonstrate a potential disconnect between rapamycin response of 4E-BP1 and its association with CAP bound 4E.